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INSERTION INSTRUMENT FOR AN INTERVERTEBRAL IMPLANT 




The invention relates to an insertion instrument for a 
t 5 three-piece intervertebral implant that includes an upper 

part that can be placed against a vertebra, a lower -part that 
V can be placed against the adjacent vertebra, and a pivot 

element that can be inserted between these two parts, having 
two arms, disposed side by side and supported pivotably at 
10 one end relative to ofee another, and each having at its 

other, free end one retention device for the upper part and 
lower part, respectively, of the intervertebral impl ant. 

One such insertion instrument is known for instance 
15 from European Patent Disclosure EP 0 471 821 Bl. The 

insertion instrument is embodied in the manner of tongs and 
can also be used, after the insertion of the upper and lower 
parts of the intervertebral implant, to move the two 
vertebrae apart to gain space for introducing the pivot 
20 element. In this known instrument, this pivot element must 
be introduced into the space between the upper and lower 
parts of the intervertebral implant by using other 
instruments. This is a difficult process in which there is 
the risk that the pivot element will be introduced tilted 
25 relative to the other two parts of the implant and will thus 
be damaged. 

For inserting complete intervertebral implants, it is 
also known to move them along a longitudinal guide as far as 
the implant point and then to feed them out of the guide into 
the intervertebral space (German Patent Disclosure DE 43 28 
690) . Such an instrument is suitable only for inserting 
complete intervertebral implants; moreover, the problem 
arises of an accurate adjustment of this guide relative to 
35 the intervertebral space: if there are maladjustments, the 
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intervertebral implant could be inserted skewed, which can 
cause injuries. 



It is the objectV)f the invention to provide an 
insertion instrument of Xthe type generically defined at the 
outset in such a way th^jKthese disadvantages are avoided and 
the introduction of the pivot element is simplified. 



According to the invention, in an insertion instrument 
of the type described, this object is attained in that a 
longitudinal guide for the pivot element is disposed in one 
of the arms. 



What is obtained* thereby is a combined insertion 
instrument, which is usted first to manipulate the upper and 
lower parts of the implant, and with which the upper and 
lower parts can be brought to the desired position inside the 
intervertebral space. As\a result of the pivotable support 
of the arms, the upper pant and lower part can then be moved 
apart from one another in A manner known per se, thus 
widening the intervertebralW^ace, so that an introduction 
space for the pivot element Yis created between these parts. 
The pivot element is then iAWrted directly into this 
introduction space via the/qAde in one of the two arms of 
the insertion instrument; by uhe connection of the two arms 
of the insertion instrument wiVh the parts of the implant 
inserted into the intervertebral space, a reliable adjustment 
of the longitudinal guide for the pivot element is assured; 
moreover, it is assured that th4 pivot element will be 
introduced into the intervertebral space exactly in the 
desired relative position to the\ other two parts of the 
^9 implant . 



Both the insertion of the upper part and lower part of 
35 the implant and the introduction of the pivot element can 
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- thus be done with a single instrument; it is no longer 
necessary to disengage an instrument and replace it with 
another instrument; this insertion instrument performs a 
greater number of functions, namely that of inserting the 
5 upper part and lower part of the intervertebral implant, that 
of widening the intervertebral space, and finally that of 
introducing the pivot element into the space between the 
upper part and lower part of the implant. 

10 It is favorable if the longitudinal guide is formed by 

protrusions engaging longitudinal grooves. 

For instance, it can be provided that grooves opposite 
one another, which are engaged by lateral protrusions of the 
15 pivot element, are disposed in one of the arms, in a 

receiving chamber for the pivot element, the receiving 
chamber extending in the longitudinal direction of the arm. 



X) 



In an especially preferred embodiment, it is provided 
that the arm having tW^ongitudinal guide has two rodlike 
legs, disposed parallel! ;to and spaced apart from one another, 
and which between themTtorm a receiving chamber for the pivot 
element and which guideche pivot element between them 
longitudinally of the receiving chamber. 



25 

It is favorable if the longitudinal guide, on its end 
adjacent to the pivotally supported end of the arms, forms an 
insertion region, where the pivot element can be inserted 
into the longitudinal guide. This insertion region can for 

30 instance be formed in such a way that longitudinal grooves 

are open at the face end; in another exemplary embodiment, it 
can be provided that the longitudinal guide does not begin 
until at a distance from the pivotally supported end that 
corresponds to the length of the pivot element to be 

35 inserted. 
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In an especially preferred embodiment, the longitudinal 
guide of the one arm changes over into a longitudinal guide 
of the part of the intervertebral implant that is retained on 
that arm. A continuous longitudinal guide for the pivot 
element is thus obtained on the one hand along the arm and on 
the other hand also along the first part of the 
intervertebral implant, so that an absolutely precise 
introduction of the pivot element into the attached part of 
the intervertebral implant is assured. During the insertion 
process, this part of the implant connected to the arm 
practically forms a part of the insertion instrument; after 
the introduction of the pivot element, this part is detached 
from the insertion instrument and remains in the 
intervertebral space as part of the implant. 

In a further preferred embodiment, the insertion 
instrument includes a pi^stf^ffi^mber, which is insertable into 
the longitudinal guide allnp joined to a rodlike thrust 
element. Using this meml^i^Lthe pivot element can be 
advanced as far as the in iraferartebral space along the 
longitudinal guide. t^V 



It is especially advantageous if, according to a 
preferred embodiment of the invention, the two arms are 
disposed side by side at their free ends, in such a way that 
the retention devices overlap one another in the direction of 
the pivoting motion of the arms. As a result, a very low 
structural height of the insertion instrument, which is on 
the order of magnitude of the gap width of the intervertebral 
space, can be achieved, and it is furthermore possible as a 
result for the two parts of the implant, which are joined by 
the arms of the insertion instrument, to be guided quite 
close together and as a result to achieve a very low 
structural height. In this way, these two parts of the 
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implant can be introduced into the intervertebral space 
without major widening of the intervertebral space; the 
widening of the intervertebral space takes place only after 
these parts of the intervertebral implant have been 
introduced, by the pivoting apart of the arms that hold these 
two parts of the implant. 



It is advantageous\ if the pivotally supported ends of 
the two arms have a spacing from one another such that the 
arms, in their insertion position of the upper part and the 
lower part of the intervertiehz^l implant, in which the free 
ends of the arms are at the¥r closest proximity to one 
another, have a greater spafc&fig from one another on the 
supported end than on the t\r&e) end. Once again, this 
15 contributes to making the structural height of the insertion 
instrument, and the implant parts retained in it during 
insertion, as slight as pos sibly 

Also in this arrangement according to a preferred 
20 embodiment, it is possible to provide a spreader element, 

which is braced on both arms and can be fed or advanced along 
the arms in the direction toward the free end of the arms, 
and in the process pivotally spreads the arms apart. Thus 
solely by advancing the spreader element along the arms, the 
25 widening of the intervertebral space is made possible, once 
the upper and lower parts of the intervertebral implant have 
been inserted into the intervertebral space. 

It is favorable if at least one of the two arms has a 
30 longitudinal guide for the spreader element, so that this 
element is guided in a defined way along the arms. 



Furthermore, a feed /r^d can be disposed on the spreader 
\& " element, with the aid of v!^j/c\i the spreader element is 

35 displaced along the arms. \ 
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In an especially preferred embodiment, the feed rod is 
embodied as a rack, whicHVtieshes with a driving gear wheel in 
the region of the pivotal\p^ supported ends of the arms; this 
provides a very sensitive weeding motion of the spreader 
element along the arms possible, and even major forces can be 
transmitted via the toothed connection. 



The retention devices, with which the implant parts are 
10 retained in the arms, can be embodied in quite different 

ways; a design in which the retention devices are pins that 
engage openings of the upper part and lower part of the 
intervertebral implant, respectively, is especially 
preferred. 

15 

In a preferred embodiment, the retention devices on at 
least one of the arms are pivotable about a pivot axis that 
is located in the region of the free end of the arm and 
extends parallel to the pivot axis of the arm, and the 

20 retention devices, after being pivoted about this pivot axis, 
can be locked in different angular positions. As a result, 
it is possible to vary the inclination of the two implant 
parts relative to one another slightly, for instance in the 
range from 1 degree to 5 degrees, so that along with the 

25 implant height, the implant angle can also be selected to 
suit the correct positioning of the vertebrae. 

In a preferred embodiment, for locking the angular 
position, a fixation pin can be provided, which can be 
30 inserted into bores oriented at different angular positions 
to one another. 

In a further preferred embodiment, at least one 
retention device has a releasable locking means. As a result 
35 of this releasable locking means, the implant part retained 
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on the arm is connected undetachably to the arm; only after 
this locking means is unlocked is it possible to separate the 
implant part from its insertion instrument. 

As a result, unintentional separation of the insertion 
instrument from the implant parts is averted; it is even 
possible in this way for already-implanted implant parts to 
be pulled back out of the intervertebral space, should that 
be necessary. 

It is favorable if the locking is effected by rotating 
a locking bar about an axis of rotation, which axis extends 
substantially parallel to the longitudinal axis of the arm on 
which the retention device is disposed. 

In particular, in a preferred embodiment, the arm 
carrying the retention device, or a part of this arm, is 
rotatable about its longitudinal axis and carries a locking 
bar, which in one position non-releasably locks the part of 
the intervertebral implant retained on the retention device 
to the arm on which the retention device is disposed and in 
another position releases it. 

An especially advantageous embodiment is obtained if 
the retention device is a pin engaging a receiving bore on 
the retained part of the intervertebral implant, and the 
locking bar is a protrusion protruding laterally from this 
pin, which in one angular position of the pin engages a 
corresponding recess of the implant part, but in another 
angular position emerges from this recess. 

In an especially preferred embodiment, the arm having 
the longitudinal guide has two parallel legs, wherein the 
space between them forms a receiving chamber for the pivot 
element, and the other arm extends centrally between these 
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legs, so that its free end can move between the legs. 

It can furthermore be provided that a spreader element, 
disposed between the arms and displaceable along them, rests 
5 on the surface of the two legs and, with its protrusion, it 
reaches between the two legs to engage the receiving chamber. 

As a result, guidance of the spreader element along the arms 
is obtained. 

10 In addition, the spreader element, on its top, can have 

an indentation into which the arm moves. Once again, this 
contributes to the guidance of the spreader element. 

The legs of the one arm can be rectangular in cross 
15 section; the other arm can be circular in cross section. 

The ensuing description of preferred embodiments of the 
invention serves the purpose of more detailed explanation in 
conjunction with the drawing. 

20 

Fig. 1 is a perspective view of the insertion 
instrument after the introduction of the upper part and lower 
part of an intervertebral implant into the intervertebral 
space, before the spreading of the intervertebral space and 
25 before the introduction of the pivot element into the 
intervertebral space; 

Fig. 2 is a top plan view of the upper arm of the 
insertion instrument of Fig. 1 with the upper part of the 
30 intervertebral implant retained on it; 

Fig. 3 is a side view in the direction of the arrow A 
in Fig. 2; 

35 Fig. 4 is a side view, taken along line 4-4 of Fig. 5, 
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of the lower arm with the lower part of the intervertebral 
implant retained on it; 

Fig. 5 is a top plan view of the lower arm, taken in 
5 the direction of the arrow B in Fig. 4; 

Fig. 6 is a perspective view of the insertion 
instrument with the upper part and lower part retained on it 
in the insertion position, with the implant parts at their 
10 closest proximity to one another; 

Fig. 7 is a perspective view of the insertion 
instrument of Fig. 6 after the insertion of the upper part 
and lower part of the intervertebral implant into the 
15 intervertebral space and after the widening of the 

intervertebral space, shortly before the pivot element is 
inserted between the upper part and lower part of the 
intervertebral implant ; 

20 Fig. 8 is a side view of the insertion instrument of 

Fig. 7, shortly before the insertion of the pivot element 
between the upper part and lower part of the intervertebral 
implant; 

25 Fig. 9 is a sectional view taken along the line 9-9 of 

Fig. 8; and 

Fig. 10 is a view similar to Fig. 8 after the insertion 
of the pivot element between the upper part and lower part of 
30 the intervertebral implant. 

The insertion instrument 1 shown in the drawing is used 
to insert an intervertebral implant 2 into the intervertebral 
space 5 defined by two vertebrae 3, 4. 



35 
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The intervertebral implant 2 includes a substantially 
plate-shaped upper part 6 with an upper flat contact face 7 
and anchoring elements 8 protruding from it, and an also 
plate-shaped lower part 9 with a flat outer contact face 10 
5 and anchoring elements 11 protruding from that face. 

The upper part 6, on its side toward the lower part 9, 
has a dome-shaped bearing face 12; an indentation 13 is 
machined into the lower part 9 and is open toward one side 

10 and forms an insertion space for a pivot element 14 that also 
forms part of the intervertebral implant 2. This pivot 
element 14 has a plate-shaped, substantially rectangular base 
15 and a bearing protrusion 16, protruding centrally from it 
on one side, whose upper side forms a dome-shaped bearing 

15 face 17. 



The pivot element 14 can be inserted into the 
indentation 13 from the open side; the lateral edges of the 
base 15 engage lateral grooves 18 in the lower part 9, so 
20 that the pivot element 14 can be inserted, guided along these 
grooves 18, into the indentation 13. 

In the implanted state, the bearing face 17 engages the 
concave bearing face 12 of the upper part, so that the upper 
25 part 6 and lower part 9 are braced on one another via the 
pivot element and are pivotable relative to one another. 



Both the upper part 6 and lower part 9, on one side 
face, have insertion bores 19, extending parallel to the 
30 respective contact faces 7 and 10, and retaining pins 20 of 
the insertion instrument 1 can be inserted into these bores, 



This insertion instrument 1 has a first elongated arm 
~ /" ^ 21 with two spaced-apart paiVllel legs 22, 23, which are each 
3fc/ retained at one end rotatabryfabout its longitudinal axis on 




A" 
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a bearing block 24. Both 
section and form rodlike 
end, along the extension ot 
each carry one of the retai 



^^s 22 and 23 have a square cross 



\ 



v ng^ elements, which on the free 
e axis of rotation of the legs 
ng pins 20. 



On these retaining pins 20 of the legs 22 and 23, 
radially protruding locking bar protrusions 25 are also 
provided, which can be embodied for instance as pins inserted 
radially into the retaining pins 20; these inserted pins in 
one angular position of the legs 22 engage lateral recesses 
26 of the lower part 9, and these recesses 26 are open 
toward the upper part 6, so that by rotating the legs 22 and 
23 by 90 degrees, the locking bar protrusions 25 can be 
rotated in such a way that they emerge from the recesses 26. 

As long as the locking bar protrusions 25 are engaging the 
recesses 26, the legs 22 and 23, when the retaining pins 20 
have been inserted into the insertion bores 19, are 
releasably connected to the lower part 9, but if the locking 
bar protrusions 25 are rotated out of the recesses 26 by 
rotation of the legs 22 and 23, then the retaining pins 20 
can be pulled out of the insertion bores 19, so that a 
displacement of the legs 22 and 23 relative to the lower part 
9, and thus an insertion or separation become possible. 



The legs 22 and 23 can be releasably fixed in their 
final positions by a detent engagement, not shown in the 
drawing, in which positions the locking bar protrusion 25 
engages the recess 26 and emerges completely from the recess 
26, respectively. 



On the bearing bloc 
defined by the two legs 2 
pivotably supported about 
transversely to the longi 




i f spaced apart from the plane 
tnd 23, a second arm 27 is 
axis of rotation that extends 
Lnal direction of the legs 22 and 
23 and parallel to the plane\def ined by them; the arm 27 is 

til- 
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disposed approximately midway between the two legs 22 and 23, 
so that the free end of the arm 27 can enter the space 28 
between the two legs 2£ and 23. Because of the spacing of 
the bearing location oM the arm 27 from the plane defined by 
the legs 22 and 23, the«snacing of the arm 27 from the arm 21 
decreases continuously, as becomes clear from the 
illustration in Fig. 1. 



15 



20 



25 
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relative to the arm 27; ii 
differing by a small anguli 



The arm 27 is\circular in cross section and on its free 
end it carries a U-slaaped holder 29, which receives the free 
end of the arm 27 in the space 30 between two parallel legs 
31, 32. In the regioA of the free end of the legs 31, 32, 
the holder 29 and the arm 27 are joined together in such a 
way that they can be pivoted about an axis of rotation 
extending parallel to thfe pivot axis of the arm 27. As a 
result, the holder 29 cany a^sy^e different angular positions 

_g. 3, two angular positions 
amount are shown in dot-dashed 
lines. For fixing the holJer 29 in different angular 
positions, transverse bore|\3^and 34, respectively, are 
provided both in the legs IpVand 32 and in the arm 27, and 
specifically a plurality of auch pairs of transverse bores 
are offset in the longitud!|naV>ellrection and are oriented 
with one another at various positions of the holder 29 
relative to the arm 27. A fixation pin 35 can be inserted 
into these pairs of transverse pores 33, 34. Since in the 
various pairs the transverse bores 33, 34 that belong 
together can assume a different position, for each pair of 
transverse bores when a fixationlpin 35 is inserted, a 
different angular position relatiWe to the arm 27 results; 
the pivot angles are on the orderlof magnitude of a few 
degrees, and for instance a total \range that can be between 1 
degree and 5 degrees is covered. 



35 



Retaining pins 20 are disposed on the holder 29 and can 

-12- 



1, 0 Q 7' G S 2 3 « O 7 A S G 5 




# 



be inserted as described into insertion bores 19 of the upper 
part 6. Because of the different angular position of the 
holder 29, it is possible to tilt the upper part 6 slightly 
relative to the lower part 9 that is retained on the legs 22 
5 and 23. 

The width of the holder 29 is selected such that the 
holder 29 fits into the space 28 between the two legs 22 and 
23, so that the retaining pins 20 on the holder 29 and on the 
10 legs 22 and 23 can be disposed practically side by side; as a 
result, it is possible to retain the upper part 6 and lower 
part 9 in a position of closest proximity on the two arms 21 
and 27; this position is designated as the insertion position 
(Figs. 1 and 6) . 



When the locking bar protrusions 25 engage the 
recesses 26, the two legs 22 and 23, in the inside faces 36, 

37 facing one another, have longitudinal grooves 38, 39, 
facing one another, which form a longitudinal guide for the 

20 pivot element 14. The dimensioning of these longitudinal 

grooves 38, 39 corresponds to that of the side edges of the 
base 15 of the pivot element 14, so that the pivot element 14 
is guided longitudinally in the space 28 between the legs 22 
and 23, when the side edges of the base 15 move into the 

25 longitudinal grooves 38 and 39. These longitudinal grooves 

38 and 39 end at a distance in front of the bearing block 24 
to enable an insertion of the base 15 into the longitudinal 
grooves 38, 39, and these longitudinal grooves 38 and 39 
continue as far as the free end of the legs 22 and 23, where 

30 they merge directly with the grooves 18, disposed on both 

sides of the indentation 13, that serve to receive the base 
15. What is thus obtained is a guide path for the pivot 
element 14 that leads from the legs 22 and 23 directly into 
the inside of the lower part 9 of the intervertebral implant 



15 



35 
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A plate-like push member 40 is also insertable into the 
longitudinal grooves 38 antt 3£ and is pivotably connected to 
a thrust rod 41. By means )$f this thrust rod 41, the pivot 

/ongitudinal grooves 38 and 39, 
fe path; to that end, the push 
member 40 is introduced after Vthe pivot element 14 into the 
guide path formed by the longitudinal grooves 38 and 39. 



element 14, inserted into t 
can be advanced along its gu 




A spreader element 43 that spans the space 28 between 
the two legs 22 and 23 ife braced on the flat top side 42 of 
the legs 22 and 23; with a protrusion 44, it moves slightly 
into the space 28 and as a result is guided transversely to 
the longitudinal direction\of the legs 22 and 23. This 
15 spreader element 43, on its\end remote from the legs 22 and 
23, has an indentation 45 ona^cTike cross section, into 
which the arm 27 moves. TheAsR^reatler element 23 is connected 
to a thrust rod 4 6, embodied Ws a rack, which meshes with a 
gear wheel 47 that is supported j?otatably on the bearing 
20 block 24 and can be rotated oyVmeans of a handle part 48. 
Upon such rotation, the thrult \rad 46 is displaced, which 
leads to a longitudinal displacement of the spreader element 
43 along the legs 22 and 23. Udon such advancement of the 
spreader element 43, the arm 27 Is as a result pivoted away 
25 from the legs 22 and 23; that is,\ the arms 27 and 21 are 

spread apart, so that as a result! the upper part 6 and lower 
part 9 are moved away from one another. This in turn leads 
to forcing the vertebrae 3 and 4 apart and thus to widening 
of the intervertebral space 5. 



30 

The insertion instrument described preferably comprises 
a biocompatible metal, such as titanium or a titanium alloy; 
the same is true for the upper part 6 and lower part 9 of the 
intervertebral implant 2. The pivot element 14 is made from 
35 a biocompatible plastic material, such as polyethylene, and 
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the spreader element 43 is likewise preferably of a plastic 
material, so as to assure good sliding relative to the legs 
22 and 23 and to the arm 27. 

5 For insertion of the intervertebral implant 2 into an 

intervertebral space 5, first, after the disk has been 
removed from the intervertebral space 5, the intervertebral 
space is prepared in a suitable way; for instance, 
perpendicular grooves can be hammered into the vertebrae 3, 4 
10 that receive the respective anchoring elements 8 and 11 of 
the intervertebral implant 2. 

After suitable preparation, the upper part 6 and the 
lower part 9 are slipped onto the arms 27 and 21, 

15 respectively; the lower part 9 is locked to the arm 21 by 
rotation of the legs 22, 23, causing the locking bar 
protrusions 25 to engage the recesses 26 of the lower part 9 
and the two arms 21 and 27 are pivoted into the insertion 
position, in which the upper part 6 and the lower part 9 are 

20 brought into their closest proximity; accordingly these two 
parts have a slight structural height. In this insertion 
position, the upper part 6 and lower part 9 are introduced 
into the prepared intervertebral space 5, for instance by 
being hammered in using a hammerlike instrument 4 9 (Fig. 1) . 

25 The inclination that the upper part 6 assumes relative to 

the lower part 9 can be preselected by pivoting the holder 29 
relative to the arm 27; in the desired position, the angular 
position is fixed by the fixation pin 35. 

30 After this insertion of the upper part 6 and lower part 

9, the pivot element 14 and the push member 40 are inserted 
successively into the guide path formed by the longitudinal 
grooves 38, 39; furthermore, both the push member 40 and the 
thrust rod 41 and the gear wheel 47 are inserted into the 

35 instrument. 
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By rotation of the gear wheel 47 and advancement of the 
spreader element 43, the arms 21 and 27 are spread apart; 
this leads to an increase in the mutual spacing between the 
5 upper part 6 and lower part 9, and thus to a widening of the 
intervertebral space 5 (Figs. 7-9). The widening is selected 
to be great enough that by means of the push member 40, the 
pivot element 14 can be inserted into the indentation 13 in 
the lower part 9 (Fig. 10) . Following that, by retraction of 
10 the spreader element 43, the spacing between the upper part 6 
and lower part 9 is reduced again, until the bearing faces 12 
and 17 engage one another and the parts of the intervertebral 
implant 2 have thus attained their final position (Fig. 10, 
dot-dashed outline of upper part 6) . 

15 

By rotation of the legs 22 and 23 about their 
longitudinal axes, the engagement of the locking bar 
protrusions 25 and the recesses 26 is undone, and then the 
insertion instrument 1 can be pulled off the now properly 
20 inserted intervertebral implant 2. 
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